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account of the loss of heat by conduction along the electrodes, but on the other hand have included their area as part of the roof. The conduction of heat along the electrodes should be calculated separately, see page 99.
The walls and bottom are made of dolomite bricks and crushed dolomite. We have no figure for the resistivity of this, but that of magnesite bricks is 13 thermal ohms (from 200° —900°) and we may assume it to be a little higher, say 20; ordinary fire-bricks being 22. The bottom may be taken as 80 in.X45 m-> the sides 80 in.X24 in. and the ends 45 in.X24 in. inside. The thickness may be taken as 12 in. and .the external dimensions each 24 in. more than the internal. The effective area of the whole of these will be 15,200 sq. in.
, t,         . ,         12X20      240  .
and the resistance--------=--------" =0.016 thermal ohm.
15,200    15,200
The contact resistivity may be taken as 70 and the whole contact resistance will be:
70 ohms per square inch
24,000 sq. in. external surface. = 0.003 ohm,, giving a total resistance for the sides and bottom of
o           o
0.019 thermal ohm and a flow of heat equal to-— — - — - — = 77 kw. ^                                                  H              0.019         '
The total loss of heat by conduction and radiation from the furnace will therefore be 77+ 26 = 103 kw.
The power used was. 350 kw., so that the loss by conduction would be about 30 per cent, of the whole, allowing a possible efficiency of 70 per cent.
The temperature of the outside of the furnace roof will be
and the outside of the walls
2620 C.
In view of the uncertainty in regard to the constants and the other assumptions made in these calculations, we cannot count on great accuracy in the results; but they give some information and we may hope that before long we may have more accurate data and can make calculations sufficiently exact for our requirements.
Furnace with External Gas-heating. — The loss of heat from electric furnaces can sometimes be made less by heating the outsidel Bering, Met. and Chem. Eng., Jan., 1912, vol. x, p. 41. F. T. Snyder, Am. Eictrochem. Soc., vol. xviii, p. 239. Richards, Metal Calculations, vol. i, Chap. viii.
